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1 Introduction
$(n+1)$ $H^{n+1}$ Isom$(H^{n+1})$ $\langle$ . $H^{n+1}$
$n$ $S^{n}$ , $S^{n}$ Conf$(S^{n})$
Isom$(H^{n+1})=Conf(S^{n})$ . Isom$(H^{n+1})$ $(n+1)$
. , $n=2$ , Isom$(H^{3})=Conf(S^{2})$
. 3 .
4 .
Apanasov [2] Kapovich [6] .
, 4 , 3 $S^{3}=$
$\mathbb{R}^{3}\cup t\infty\}$ ,
. , 4
Ahara-Araki [1] . $S^{2}$ 3 , Conf$(S^{3})$
. , 4 quatemion
mlgebra . Cao-Parker-Wang [5] Kido [7]
.
, 3 $\Gamma\subset Conf(S^{2})$ Conf$(S^{3})$
. , 1 accidental
parabohic : $H^{3}/\Gamma$ $(0,3)$- $(1, 1)$-
. Conf$(S^{2})$ 1 Maskit slice
, . , Conf$(S^{3})$
, Maskit slioe $\mathbb{R}^{3}$
. , 2 , $\Gamma’$
Conf$(S^{2})$ . $\Gamma’$ $H^{3}/r’$ 2 $(0,3)$-
1 $(0,4)$- .
Appendix , 4
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2 Preliminaries
2.1 Conf $(S^{n})$
Conf $(S^{n})$ . Matsumoto [11]
. Apanasov [2], Berdon [4] . $n=2,3$
. $x=$ $(x_{1}, \ldots, x_{n})\in \mathbb{R}^{n}$
$|x|=\sqrt{x_{1}^{2}++x_{n}^{2}}$
. $S^{n}=\mathbb{R}^{n}\cup\{\infty\}$ $\mathbb{R}^{n}$ . $S^{\mathfrak{n}}$
Conf$(S^{n})$ . Conf$(S^{n})$ , $S^{n}$ $(n-1)$-
inversion . $(n-1)$- $\sigma\subset S^{n}$
inversion , $\sigma$ $a\in \mathbb{R}^{n}$ , $r>0$
$J_{\sigma}(x)=r^{2}+a\underline{x-a}$ (1)
$|x-a|^{2}$
, $\sigma$ $\infty$ , $\sigma$ $(n-1)$-
. , $0$ , 1 inversion
$J(x)= \frac{x}{|x|^{2}}$
. (1) $J_{\sigma}$ \mbox{\boldmath $\sigma$} $=r^{2}J(x-a)+a$ .
Lemma 2.1. $f\in Conf(S^{\mathfrak{n}})$ :
(1) $f(\infty)=\infty$ , $\lambda>0,$ $P\in SO(3),$ $u\in \mathbb{R}^{3}$ $f(x)=\lambda P(x)+u$
.
(2) $f(\infty)\neq\infty$ , $\lambda>0,$ $P\in O(3)\backslash SO(3),$ $u,$ $v\in \mathbb{R}^{3}$ $f(x)=\lambda PJ(x-$
$u)+v$ .
Lemma 2.1 (2) , $f(u)=\infty$ $f(\infty)=v$ . $u$ , $\sqrt{\lambda}$
$I(f)$ , $v$ , $\sqrt{\lambda}$ $I(f^{-1})$ . $J_{I(f)}(x)=\lambda J(x-u)+u$
$f(x)=P(J_{I(f)}(x)-u)+v$
. $f$ $I(f)$ $I(f^{-1})$ . $I(f)$ $f$ isometric
sphere .
$\mathbb{R}^{n}-\mathbb{R}^{n+1}$ $(x_{1}, \ldots, x_{n})\in \mathbb{R}^{n}\mapsto\rangle$ $(x_{1}, \ldots, x_{n}, 0)\in \mathbb{R}^{n+1}$ .
, $f\in Conf(S^{n})$ $\tilde{f}\in Conf(S^{\mathfrak{n}+1})$ $\tilde{j}|_{S^{\mathfrak{n}}}=f$ .
$f\in Conf(S^{\mathfrak{n}+1})$ $f\in Conf(S^{n})$ Poincar\’e extension . , $f$ $2k$
$\sigma_{1},$
$\ldots,$
$\sigma_{2k}\subset S^{n}$ inversion , $\tilde{f}$ $2k$ $\tilde{\sigma}_{1},$ $\ldots,\overline{\sigma}_{2k}\subset S^{n+1}$ inversion
. $\tilde{\sigma}_{j}$ $\sigma_{j}$ $S^{n}$ .
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$(n+1)$- $H^{n+1}$
$H^{n+1}=\{(x_{1}, \ldots,x_{\mathfrak{n}+1})\in \mathbb{R}^{n+1}|x_{n+1}>0\}$ ; $ds^{2}= \frac{dx_{1}^{2}+\cdots+dx_{n+1}^{2}}{x_{n+1}^{2}}$
. $f\in Conf(S^{n})$ , Poincar\’e exteoion $\tilde{f}\in Conf(S^{n+1})$ $H^{n+1}$
. Isom$(H^{n+1})=Conf(S^{n})$ .
Lemma 2.2 (Conf$(S^{n})$ ). $f\in Conf(\mathbb{S}^{n})=Isom(H^{n+1})$ . $f$ $H^{n+1}$
elliptic . $f$ ellipti$c$ , $f$ $S^{n}$ 1 2
. 1 $f$ pambolic , 2 $f$ loxodromic .
:
(1) $f$ elliPtic . $(n+1)$ - $H^{n+1}=\{x\in \mathbb{R}^{n+1}||x|<$




(2) $S^{n}=\mathbb{R}^{n}\cup t\infty$ } .
$f$ pamboli$c$ $f(\infty)=\infty$ , $u\in \mathbb{R}^{n},$ $u\neq 0$ $P\in SO(n)s.t$. $P(u)=u$
$f(x)=P(x)+u$
.
$(S)f$ loxodromic $f(O)=0,$ $f(\infty)=\infty$ , $\lambda>0,$ $P\in SO(n)$
$f(x)=\lambda P(x)$
.
$n=3$ . $f\in Conf(S^{3})$ loxodromic , $P\in SO(3)$
1 , $f$ Conf$(S^{2})$ loxodromic $g(\tau)=\lambda e^{i\theta}\tau,$ $\tau\in \mathbb{C}$ Poincare
extension . $f\in Conf(S^{3})$ parabolic , $f$ $g(\tau, z)=(e^{1\theta_{\mathcal{T},Z}}+$
1), $(\tau, z)\in \mathbb{C}x\mathbb{R}\underline{\simeq}\mathbb{R}^{3}$ . $f$ $g(\tau, z)=(\tau, z+1)$ , $f$
parabolic without rotation .
$\Gamma\subset Isom(H^{n+1})$ $H^{n+1}$ properly discontinuous ,
$K\subset H^{n+1}$ $\gamma(K)\cap K\neq\emptyset$ $\gamma\in\Gamma$ . $\Gamma$ $H^{n+1}$ properly
$dis\infty ntinuous$ , $\Gamma$ . Isom$(H^{n+1})=Conf(S^{n})$ ,
$\Gamma\subset Isom(H^{n+1})$ , $\Gamma\subset Conf(S^{n})$
. , $U\subset S^{n}$ $\gamma(U)\cap U\neq\emptyset$ $\gamma\in\Gamma$
, $\Gamma$ . $\Gamma\subset Conf(S^{n})$ region of discontinuity $\Omega(\Gamma)\subset S^{\mathfrak{n}}$
$x\in S^{n}$ : $x$ $U$ $\gamma(U)\cap U\neq\emptyset$
$\gamma\in\Gamma$ . $\Omega(\Gamma)$ $\Lambda(\Gamma)$ $:=S^{n}\backslash \Omega(\Gamma)$ $\Gamma$ limit set .
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2.2 $(0,3)-,$ $(0,4)-$ and $(1, 1)$-type gorups in Conf$(S^{2})$
, $G$ $S\subset G$ , $S$ $G$
$\langle S\rangle$ .
$g$ $n$ $(g, n)$- $\Sigma_{g,n}$ .
$\varphi$ : $\pi_{1}(\Sigma_{g,n})arrow Conf(S^{2})$ , $\pi_{1}(\Sigma_{g,n})$ puncture $\varphi$
parabolic . $(g, n)=(0,3),$ $(0,4),$ $(1,1)$ ,
$\varphi$ : $\pi_{1}(\Sigma_{g,n})arrow Conf(S^{2})$ . $\pi_{1}(\Sigma_{0,4})$ $\pi_{1}(\Sigma_{1,1})$
1 .
1: $\Sigma_{0,4},$ $\Sigma_{1,1}$ , $\pi_{1}(\Sigma_{0,4})=(b,$ $c,$ $d\rangle$ , $\pi_{1}(\Sigma_{1,1})=\langle a, b\rangle$
Lemma 2.3 (groups of $(0,3)- type$). $\phi$ : $\pi_{1}(\Sigma_{0,3})=(b, c\rangle$ $arrow Conf(S^{2})$
:
$\phi(b)=B,$ $\phi(c)=C$ ; $B(\tau)=\tau+2,$ $C( \tau)=\frac{\tau}{2\tau+1}$ .
Lemma 2.4 (groups of $(0,4)- type$). $\eta$ : $\pi_{1}(\Sigma_{0,4})=(b,$ $c,d\rangle$ $arrow Conf(S^{2})$
, $\eta(d)$ pammbolic . $\mu\in \mathbb{C}$ , $\eta$
$\eta_{\mu}$ : $\pi_{1}(\Sigma_{0,4})=\langle b, c,d\ranglearrow Conf(S^{2})$ :
$\eta_{\mu}(b)=B,$ $\eta_{\mu}(c)=C,$ $\eta_{\mu}(d)=D_{\mu}$ ; $B(\tau)=\tau+2,$ $C( \tau)=\frac{\tau}{2\tau+1},$ $D_{\mu}(\tau)=C(\tau-\mu)+\mu$.
$H_{\mu}=\langle B, C, D_{\mu}\rangle$ .
Lemma 2.5 (groups of (1, $1)- type$). $\rho$ : $\pi_{1}(\Sigma_{1,1})=(a, b\rangle$ $arrow Conf(S^{2})$
, $\rho(b)$ pambohc . $\mu\in \mathbb{C}$ , $\rho$
$\rho_{\mu}$ ; $\pi_{1}(\Sigma_{1,1})=\langle a, b\ranglearrow Conf(S^{2})$ :
$\rho_{\mu}(a)=A_{\mu},$ $\rho_{\mu}(b)=B$ ; $A_{\mu}( \tau)=\frac{1}{\tau}+\mu,$ $B(\tau)=\tau+2$ .
$G_{\mu}=\langle A_{\mu},$ $B$) .
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2: $H_{\mu}$ $G_{\mu}$ ( )
2.3 Maskit slices for $(0,4)$-and $(1, 1)$-type groups.
$\mu\in \mathbb{C}$
$\eta_{\mu},$ $H_{\mu}=\langle B, C, D_{\mu}\rangle,$ $\rho_{\mu},$ $G_{\mu}=\langle A_{\mu}, B\rangle$ .
$\mathcal{M}_{0,4}$ $=$ { $\mu\in \mathbb{C}|\eta_{\mu}$ : discrete, faithful},
$\mathcal{M}_{1,1}$ $=$ { $\mu\in \mathbb{C}|\rho_{\mu}$ ; discrete, faithful}
, $(0,4)-,$ $(1, 1)$-type Maskit slice .
3: Maskit slice $\mathcal{M}_{1,1}$ ( $2i$ 1 4 )
$\mu\in \mathbb{C}$
$C=A_{\mu}^{-1}BA_{\mu}$ , $D_{\mu}=A_{\mu}BA_{\mu}^{-1}$
. $H_{\mu}\subset G_{\mu}$ , $\mathcal{M}_{1,1}\subset \mathcal{M}_{0,4}$
. :
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Proposition 2.6 (Kra [8]). $\mathcal{M}_{1,1}=2\mathcal{M}_{0,4}$ . , $\mathbb{C}arrow \mathbb{C},$ $\taurightarrow 2\tau$ $\mathcal{M}_{0,4}$
$\mathcal{M}_{1,1}$ .
$H_{\mu}$ $G_{2\mu}$ commensurable , $\mu\in \mathcal{M}_{0,4}$ $2\mu\in \mathcal{M}_{1,1}$
.
3 3-dimensional extension of $\mathcal{M}_{1,1}$
$\{(x, y, z)\in \mathbb{R}^{3}|z=0\}$ $P_{z=0}$ . $\hat{P}_{z=0};=P_{z=}0\cup\{\infty\}$ .
Conf $(S^{2})$ , $\varphi$ : $\pi_{1}(\Sigma_{g,n})arrow Conf(S^{3})$ , $\pi_{1}(\Sigma_{g,n})$
puncture | $\varphi$ parabolic without rotation .
3.1 $(0,3)$-and $(0,4)$-type groups in Conf $(S^{3})$
Lemma 23 , Conf$(S^{2})$ $(0,3)$-type group (triangle group) rigid .
Conf$(S^{3})$ . , :
Proposition 3.1 (groups of $(0,3)- type$). $\phi$ : $\pi_{1}(\Sigma_{0,3})=(b,$ $c\rangle$ $arrow$
$Conf(S^{3})$ :
$\phi(b)=B,$ $\phi(c)=C$ ; $B(x)=x+(2,0,0),$ $C(x)=JBJ(x)$ .
$\langle B, C\rangle\subset Conf(S^{3})$ $(B(\tau)=\tau+2, C(\tau)=\tau/(2\tau+1)\rangle$ $\subset Conf(S^{2})$ Poincar\’e dension
.
Proof. Fix$(B)\neq Fix(C)$ . Fix$(B)=Fix(C)$ 2 parabolic
without rotation $B,$ $C$ $\langle B, C\rangle$ rank-2 &ae . ,
$B(x)=x+(2,0,0)$ $C(O)=0$ . parabolic without rotaiton $C$
Fix$(C)=0$ $\cong S^{2}$ , \langle$B,$ $C$)
$\hat{P}_{z=0}=\hat{\mathbb{C}}$ . Conf$(S^{2})$ $(0, 3)$-tyPe group
.
, Conf$(S^{3})$ $(0, 4)$-tyPe grouP Conf$(S^{2})$ $(0, 4)$-tyPe group :
Proposition 3.2 (groups of $(0,4)- type$) . $\eta:\pi_{1}(\Sigma_{0,4})=\langle b, c, d\ranglearrow Conf(S^{3})$
, $\eta(d)$ pambohc without rotation . $p=(p, q,0)\in$
$P_{r=0}$ , $\eta$ $\eta_{p}$ : $\pi_{1}(\Sigma_{0,4})arrow Conf(S^{3})$ :
$\eta_{p}(b)=B,$ $\eta_{p}(c)=C,\eta_{p}(d)=D_{p}$ ;
$B(x)=x+(2,0,0),$ $C(x)=JBJ(x),$ $D_{p}(x)=C(x-p)+p$.
$H_{p}$ $:=\langle B, C, D_{p}\rangle$ $\mu=p+qi$ $H_{\mu}=\langle B, C, D_{\mu}\rangle\subset Conf(S^{2})$ Poincar\’e ez-
tension . $p=(p, q, 0)\in P_{r=0}$ $P$- $\pi$ : $(p, q, r)\mapsto(p, -q, -r)$
.
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Pmof. $B=\eta(b),$ $C=\eta(c),$ $D=\eta(d)$ $(B, C, D)$ $\langle B, C\rangle,$ $\langle B, D\rangle$
$(0, 3)$-tyPe . $B(x)=x+(2,0,0),$ $C(x)=JBJ(x)$
, $x$- . $x$-
Fix$(D)=p\in P_{z=0}$ , $P$ $x$- $\pi$ : $(p, q, r)rightarrow(p, -q, -r)$
. $(0, 3)$-tyPe group $\langle B, D\rangle$ $T_{p}(x)=x+p$
$(0, 3)$-type group $\langle B, T_{p}^{-1}DT_{p}\rangle$ , Fix$(T_{p}^{-1}DT_{p})=0$ Proposition 3.1
$T_{p}^{-1}DT_{p}=C$ . $D(x)=T_{p}CT_{p}^{-1}(x)=C(x-p)+p$ .
$p=(p, q, r)\in \mathbb{R}^{3}$ , Proposition 3.2 $H_{p}=\langle B, C, D_{p}\rangle$ ,
$(0, 4)$-tyPe group , $x$- $H_{p’}(p’=(p, \sqrt{q^{2}+r^{2}},0)\in P_{r=0})$
.
3.2 $(1, 1)$-tyPe group in Conf $(S^{3})$
$(1, 1)$-tyPe group Conf$(S^{3})$. Conf$(S^{2})$
. $P_{z=0}$ $P_{r=0}$ $\mathbb{C}$ :
$P_{z=0}\ni x=(x,y,0)$ $rightarrow$ $\tau=x+iy\in \mathbb{C}$,
$P_{r=0}\ni p=(p,q,0)$ $rightarrow$ $\mu=p+iq\in \mathbb{C}$ .
, $P_{z=}0^{\underline{\simeq}}\mathbb{C}$ $G_{\mu}=(A_{\mu}(\tau)=1/\tau+\mu, B(\tau)=\tau+2$}
Poincar\’e extension
$G_{p}=(A_{p}, B\rangle; A_{p}(x)=\hat{J}J(x)+p,$ $B(x)=x+(2,0,0)$
. $\hat{J}(x, y, z)=(x, -y, z)$ $P_{y=0}$ inversion .
$P$
$\mathbb{R}^{3}$ , $B,$ $[A, B]$ parabolic without rotation
. $G_{\mu}\subset Conf(S^{2})$ Conf$(S^{3})$
:
Theorem 3.3 (groups of (1, $1)- type$). $\rho:\pi_{1}(\Sigma_{1,1})=\langle a, b\ranglearrow Conf(S^{3})$
, $\rho(b)$ pambolic without mtation . $P=(p,q, r)\in \mathbb{R}^{3}$
, $\rho$ $\rho_{\mu}$ : $\pi_{1}(\Sigma_{1,1})arrow Conf(S^{3})$ :
$\rho_{p}(a)=A_{p},$ $\rho_{p}(b)=B$ ; $A_{p}(x)=\hat{J}J(x)+p,$ $B(x)=x+(2,0,0)$ .
$p=(p, q, r)\in \mathbb{R}^{3}$ p- $\pi$ : $(p, q, r)rightarrow(p, -q, -r)$
. $G_{p}=(A_{p},$ $B$} .
Proof. $\rho(a)=A,\rho(b)=B$ . Fix$(A)\cap Fix(B)=\emptyset$ . , $x\in Fix(A)\cap$
$Fix(B)$ , $x\in Fix(ABA^{-1}B^{-1})=Fix([A, B])$ . $B,$ $[A, B]$ parbolic
without rotation $B$ $[A, B]$ , ($A,$ $B\rangle$ ee
.
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, $B(\infty)=\infty,$ $A(O)=\infty$ . $0$
$SO(3)$ . $0$ , $A$ isometric
sphere 1 . Lemma 2.1 , $p,$ $u\in \mathbb{R}^{3}$ $P\in(3)\backslash SO(3)$
$A(x)=PJ(x)+p,$ $B(x)=x+u$ . $v\in \mathbb{R}^{3}$ $T_{v}(x)=x+v$





. , $P$ $P^{-1}T_{-u}P(x)=P^{-1}(P(x)-u)=x-P^{-1}(u)=$
$T_{-P^{-1}(u)}(x)$ .
$SO(3)$ $Q$ ,
$u=(u,v,0)$ , $P^{-1}(u)=(u, -v,0)$ , $u,v\geq 0$
. ( , $Q\in SO(3)$ $u,$ $P^{-1}(u)\in \mathbb{R}^{3}$ $(u, v, 0),$ $(u, -v, 0)\in \mathbb{R}^{3}$
.) $u,$ $P^{-1}(u)$ $P_{z=0}$ ,
$A^{-1}B^{-1}AB(x)=JT_{-P^{-1}(u)}JT_{u}(x)$ $\hat{P}_{z=0}$ . $P_{z=0}\ni x=$
$(x, y, 0)rightarrow\tau=x+iy\in \mathbb{C},$ $P_{z=0}\ni u=(u, v, 0)rightarrow\mu=u+iv\in \mathbb{C}$ ,
$xrightarrow A^{-1}B^{-1}AB(x)=JT_{-p-\iota_{(u)}}JT_{u}(x)$ $\taurightarrow\frac{\tau+\mu}{-\mu\tau+1-\mu^{2}}$ ,
$(\begin{array}{lll}l \mu -\mu 1- \mu^{2}\end{array})\in PSL_{2}(\mathbb{C})$
. $A^{-1}B^{-1}AB$ parabohic ${\rm Re}\mu\geq 0$ $\mu=2$ .
$u=P^{-1}(u)=(2,0,0)$ .
$u=P^{-1}(u)$ , $Q\in SO(3)$ $x$-
. $x$- $\theta\in \mathbb{R}$ $\in SO(3)$
. $P\in O(3)\backslash SO(3)$ $x$- , $\varphi\in \mathbb{R}$ $P=R_{\varphi}\hat{J}$
. $\theta$ , $\hat{J}R_{-\theta}=R_{\theta}\hat{J}$ $JR$ =&eJ
$R_{\theta}AR_{\theta}^{-1}(x)=R_{\theta}(R_{\varphi}\hat{J}JR_{-\theta}(x)+p)=R_{\varphi}+2\theta\hat{J}J(x)+$ $(p)$ , $R_{\theta}BR_{\theta}^{-1}(x)=B(x)$
. $\theta\equiv-\varphi/2(mod \pi)$ , $R_{\theta}(p)$ $P$ ,
$A(x)=\hat{J}J(x)+p,$ $B(x)=x+(2,0,0)$ . $p\in \mathbb{R}^{3}$
.




. $\mathcal{M}_{1,1}\subset \mathbb{C}\cong P_{r=0}$ .
$p\in \mathbb{R}^{3}$ $H_{p}=(B,$ $C,$ $D_{p}\rangle$ $G_{p}=\langle A_{p}, B\rangle$ ,
$C=A_{p}^{-1}BA_{p}$ , $D_{p}=A_{p}BA_{p}^{-1}$
, $H_{p}\subset G_{p}$ . , $\in SO(3)\subset Conf(S^{3})$ $x$-
$\theta\in S^{1}=\mathbb{R}/2\pi \mathbb{Z}$ . $\mathbb{C}\ni\mu=p+iqrightarrow p=(p, q, O)\in P_{r=0}$
$R_{\theta}(\mu):=R_{\theta}(p)=$ ($p,$ $q$ cos $\theta,$ $q$ sin $\theta$) . :
Theorem 3.4.
$\bigcup_{\theta\in S^{1}}R_{\theta}(\{\mu\in \mathbb{C}||{\rm Im}\mu|\geq 2\})\subset\overline{\mathcal{M}}_{1,1}\subset\bigcup_{\theta\in S^{1}}R_{\theta}(\mathcal{M}_{0,4})$
Pmof. $P\in\overline{\mathcal{M}}_{1,1}$ $G_{p}$ disscrete , $H_{p}\subset G_{p}$ $H_{p}$ discrete .
$p=R_{\theta}(\mu)$ $\mu\in \mathbb{C}$ $H_{p}=R_{\theta}H_{\mu}R_{\theta}^{-1}$ ( $H_{\mu}\subset Conf(S^{3})$
) $\mu\in \mathcal{M}_{0,4}$ .
$P \in\bigcup_{\theta\in S^{1}}R_{\theta}(\{\mu\in \mathbb{C}||{\rm Im}\mu|\geq 2\})$ , Poincar\’e $G_{p}$ discrete
.
3.3 $q=0$
$P\in P_{q=0}$ . $\overline{\mathcal{M}}_{1,1}$ $P_{q=0}=Rg(\mathcal{M}_{0,4})(Th\infty rem$
$3.6)$ . , $P\in P_{q=0}$ $G_{p}=\langle A_{p}, B\rangle$ $\hat{P}_{y=0}$
. \Leftarrow ) $=\hat{J}J(x)+p$ $=0$ . , $=0$ $P_{q=0}$
$\mathbb{C}$ :
$P_{y=0}\ni x=(x,0,z)rightarrow\tau=x+iz\in \mathbb{C}$ ,
$P_{q=0}\ni p=(p,0,r)rightarrow\mu=p+ir\in \mathbb{C}$ .
$G_{P}$ $\hat{P}\nu=0\cong\hat{\mathbb{C}}$
$G_{\mu}=\langle E_{\mu},B\rangle$ ; $E_{\mu}=\overline{\tau}\underline{1}+\mu,$ $B(\tau)=\tau+2$
. $E_{\mu}$ $\hat{\mathbb{C}}$ , $E_{\mu}^{2}=A_{\mu}^{2}$ . $G_{\mu}’\subset G_{\mu}$
2
$G_{\mu}’=\langle E_{\mu}^{2},$ $E_{\mu}^{-1}BE_{\mu},$ $B$)
. $G_{\mu}’\subset Conf(S^{2})$ $[G_{\mu} ; G_{\mu}’]=2$ .
$E_{\mu}^{-1}BE_{\mu}( \tau)=\frac{\tau}{2\tau+1}=C(\tau)$ , $E_{\mu}BE_{\mu}^{-1}(\tau)=D_{\mu}(\tau)=C(\tau-\mu)+\mu$
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$G_{\mu}’$ $H_{\mu}=(B,$ $C,$ $D_{\mu}\rangle$ , $G_{\mu}’=\langle H_{\mu}, E_{\mu}^{2}\rangle$
. Klein-Maskit combination theorem $G_{\mu}’$ discrete
$H_{\mu}$ discrete . Theorem 36 ,
Theorem 36 (Theorem 3.7) , Conf$(S^{3})$
combination Theorem [10] (cf. [2]) :
Theorem 3.5 (Klein-Maskit combination Theorem II). $H\subset Conf(S^{3})$ , $J_{1},$ $J_{2}$ $H$
, $B_{1}$ , B2 C $S^{3}$ dosed topological ball . $A\in Conf(S^{3})$ .
, $G=\langle H, A\rangle$ discrete $G\cong H*A$ . $H*A$ $H$ $A$
HNN-extension (cf. [1 $OJ$) :
(1) $i=1,2$ $o_{i}$ $(J_{i}, H)- inva\dot{n}ant$ . $h\in J_{1}$. $h(B_{i}^{Q})=B_{i}^{o}$
, $h\in H\backslash J_{i}$ $h(B_{i}^{o})\cap B_{i}^{o}=\emptyset$ .
(2) $h\in H$ $h(B_{1}^{o})\cap\dot{B}_{2}=\emptyset$ .
$(S) S^{3}\backslash \bigcup_{h\in H}h(B_{1}\cup B_{2})$ .
(4) $A$ Bl B2 . $A(B_{1}^{b})\cap B_{2}^{l}=\emptyset$ $A(\theta B_{1})=$
$\partial B_{2}$ .
(5) $J_{2}=AJ_{1}A^{-1}$ .
:(1), (2) $\Omega(H)/H$ $B_{1}^{Q}/J_{1}$ $B_{2}^{l}/J_{2}$
. (3) $\Omega(H)/H\backslash (B_{1}/J_{1}\cup B_{2}/J_{2})$ . (4), (5)
$A$ , $\Omega(H)/H$ $B_{1}^{Q}/J_{i}$ $B_{2}^{Q}/J_{2}$ $A$
.
Outline of proof. $F= S^{3}\backslash \bigcup_{h\in H}h(B_{1}\cup B_{2})$ $H$- $\Omega\subset F$
$h(\Omega)\cap\Omega=\emptyset$ . $\phi$ : $H*Aarrow G=\langle H, A\rangle$ ,
$g\in H*A\backslash \{id\}$ $\phi(g)(\Omega)\cap\Omega=\emptyset$ . $\varphi$ $G=H*A$
.
Theorem 3.6. $\overline{\mathcal{M}}_{1,1}\cap P_{q=0}=R_{\overline{2}}\cdot(\mathcal{M}_{0,4})$ .
$P_{q=0}=R_{7}n(\mathbb{C})$ .
Proof. $p\in\overline{\mathcal{M}}_{1,1}$ $P_{q=0}$ $p\in R_{l}*(\mathcal{M}_{0,4})$ Theorem 34 . $p\in$
$R_{7}\pi(\mathcal{M}_{0,4})$ . $H_{p}=\langle B,C,D_{p}\rangle\subset G_{p}$ discrete . $G_{p}=(H_{p},A_{p}\rangle$
discrete Klein-Maskit combination $th\infty rem$ II .
$B_{1}=\{(x,y, z)\in \mathbb{R}^{3}|z\leq 0\}\cup t\infty\})$ $B_{2}=\{(x,y,z)\in \mathbb{R}^{3}|z\geq r\}\cup\{\infty\}$
$J_{1}=\langle B,C\rangle$ , $J_{2}=\langle B,D_{p}\rangle$
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, $H=H_{p},$ $A=A_{p}$ Thmrem 3.4 ( 4 ). $p=R_{\frac{\pi}{2}}(\mu)$ ,
$\mu\in \mathcal{M}_{0,4}$ , $H_{p}$ $H_{\mu}$ $\hat{\mathbb{C}}\cong\hat{P}_{y=0}$ Poincar\’e extension ,
(1),(2), (3) . (4) , $C=A_{p}^{-1}BA_{p},$ $D_{p}=A_{p}BA_{p}^{-1}$ (5)
$J_{2}=A_{p}J_{1}A_{p}^{-1}$ . Theorem 3.5 $G_{p}=\langle H_{p}, A_{p}\rangle$ discrete ,
$c_{P}\underline{\simeq}H_{p}*A_{p}$ $\rho_{p}$ : $\pi_{1}(\Sigma_{1,1})arrow G_{p}$ . $P\in\overline{\mathcal{M}}_{1,1}$ .
3.4 Bending deformations
$Th\infty rem3.6$ $P\in R_{7}\pi(\mathcal{M}_{0,4})$ $G_{p}$ discrete , $\varphi_{0}>0$
, $\{G_{R_{\varphi}(p)}|-\varphi_{0}\leq\varphi\leq\varphi_{0}\}$ .
, 4 $H^{4}/G_{p}$ $totauyg\infty d\infty ic$ 3 bending
.
Theorem 3.7. $\varphi 0\in(0, \frac{\pi}{2})$ $\theta\in[\frac{\pi}{2}-\varphi_{0}, \pi\pi+\varphi 0]$
$\overline{\mathcal{M}}_{1,1}\cap R_{\theta}(\mathbb{C})=R_{\theta}(\mathcal{M}_{0,4})$
.
Proof. $P\in\overline{\mathcal{M}}_{1,1}\cap R_{\theta}(\mathbb{C})$ $P\in R_{\theta}(\mathcal{M}_{0,4})$ Theorem 3.4 .
$P\in R_{\theta}(\mathcal{M}_{0,4})$ . $H_{p}$ discrete , $G_{p}=\langle H_{p}, A_{p}\rangle$ discrete
, Combination $Th\infty rem(Th\infty rem3.5)$ . $p=(p,q,r)$ Bl, B2
$J_{1},$ $J_{2}\subset H_{p}$ $Th\infty rem3.6$ ( 4 ) $Th\infty rem3.5$ (4),
(5) , (1), (2), (3) . , $\mu\in \mathcal{M}_{0,4}$
$p=R_{\theta}(\mu)$ , $H_{p}$ (C) , (e) $\cong\hat{\mathbb{C}}$
$H_{\mu}$
$\hat{\mathbb{C}}$ . , $B_{1}’:=B_{1}\cap R_{\theta}(\hat{\mathbb{C}})$
$B_{2}’:=B_{2}\cap R_{\theta}(\hat{\mathbb{C}})$ $\{\tau\in \mathbb{C}|{\rm Im}(\tau)\leq 0\}\cup\{\infty\}$ $\{\tau\in \mathbb{C}|{\rm Im}(\tau)\geq{\rm Im}(\mu)\}\cup t\infty\}$
. , $H_{p}$ $(\hat{C} )$ $B_{i}’$ $(J_{i}, H_{p})$ -invariant, ,
$h\in H_{p}$ $h(B_{1}^{o}’)$ $B_{2}^{o}’=\emptyset$ .
$\theta\leq\pi/2$ , $\varphi=\pi/2-\theta$ . $h\in H_{p}$ (C)
$h(B_{i})$ . $S^{3}\backslash R_{\theta}()$ 2 open 3-ball Dl, D2 .
$D_{1}$ , $D_{1}\cap B_{1}$ $\pi/2+\varphi$ . , $S^{3}$ 2 $K_{1},$ $K_{2}$
$K_{1}\cap K_{2}(\neq\emptyset)$ , 2 $K_{1}\cap K_{2}$
$\psi(0<\psi<\pi)$ $K_{1}\cap K_{2}$ . $h\in H_{p}$ , $h$ $R_{\theta}(\hat{\mathbb{C}})$
$h(D_{1}\cap B_{1})=D_{1}\cap h(B_{1})$ , $h$ $D_{1}\cap h(B_{1})$
$\pi/2+\varphi$ . , $D_{1}\cap B_{2}$ $\pi/2-\varphi$ , $h\in H_{p}$
$D_{1}\cap h(B_{2})$ $\pi/2-\varphi$ .
(1) $B_{1}^{Q}$ $(J_{1}, H_{p})$-invariant . (B2 $(J_{2}, H_{p})$-invariant
.) , $h\in J_{1}$ $h(B_{1}^{o})=B_{1}^{Q}$ } .
$h\in H\backslash J_{1}$ $B_{1}^{o}\cap h(B_{1}^{o})=\emptyset$ . $B_{1}^{Q}$ $h(B_{1}^{Q})$ $(\hat{C})$ Dl
, $(D_{1}\cap B_{1}^{l})\cap(D_{1}\cap h(B_{1}^{l}))=\emptyset$ . $D_{1}\cap B_{1}^{Q}$ $D_{1}\cap h(B_{1}^{9})$
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$\pi/2+\varphi$ , $B_{1}’$ $h(B_{1}^{o}’)$ 1 , lemma 3.8
, $\varphi_{0}$ $\varphi<\varphi_{0}$ $(D_{1}\cap B_{1})\cap(D_{1}\cap h(B_{1}))=\emptyset$ .
(2) , $h\in H_{p}$ $h(B_{1}^{o})\cap B_{2}^{o}=\emptyset$ , Dl
, $D_{1}\cap h(B_{1})$ $D_{1}\cap B_{2}$ $\pi/2+\varphi$ $\pi/2-\varphi$ ,
$h(B_{1}^{o}’)$ $B_{2}^{o}$’ 1 .
(3) $S^{3}\backslash \bigcup_{h\in H_{P}}h(B_{1}\cup B_{2})$ . $h(B_{t})(i=1,2)$
$R_{\theta}(\hat{\mathbb{C}})$ , $r/2$ .
4: $Th\infty rem3.6$ ( ) $3.7$ ( ) .
$\mu\in \mathcal{M}_{0,4}$ $H_{\mu}$ . $H_{\mu}$ $(0,3)$-type subgroup ($B,$ $C\rangle$ $\Omega(H_{\mu})$
$B_{1}’:=\{\tau\in \mathbb{C}|{\rm Im}(\tau)<0\}$ , ($B,$ $D_{\mu}\rangle$ $\dot{B}_{2}’:=\{\tau\in \mathbb{C}|{\rm Im}(\tau)>{\rm Im}(\mu)\}$
. $H^{3}/H_{\mu}$ convex core 2 totally geodesic $(0,3)$-surface ,
$B_{1}^{b}’/(B,$ $C\rangle$ , $B_{2}’/(B, D_{\mu})$ .
Lemma 3.8 (Basmajian [3]). $>0$ , $\mu\in \mathcal{M}_{0,4}$ , $H^{3}/H_{\mu}$
\langle $B,$ $C$) $\subset H_{\mu}$ totally geodesic $(0,3)$ -surface $\Sigma$ k0- .
, $\pi:H^{3}arrow H^{3}/H_{\mu}$ $\Sigma$ $\pi^{-1}(\Sigma)$
k0. .
$\pi^{-1}(\Sigma)$ 1 $\tilde{\Sigma}$ , $\partial H^{3}=\hat{\mathbb{C}}$ ,
$k_{0}$- 2 , $\tilde{\Sigma}$ $\partial H^{3}$ $\varphi 0=\varphi_{0}(k_{0})$
. , $H_{\mu}$ , ($B,$ $D_{\mu}\rangle$
totally $g\infty d\infty ic$ surfaoe .
Outline of $P$roof Basmajian [3] .
. $\Sigma$ $\pi^{-1}(\Sigma)\subset H^{3}$ 2 $\tilde{\Sigma}$ $\tilde{\Sigma}’$ . ,
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$k_{0}>0$ $d_{H^{3}}(\Sigma^{\sim },\tilde{\Sigma}’)\geq k_{0}$ . $\tilde{\Sigma}’$ $\tilde{\Sigma}$ nearest point
retraction $\Delta\subset\tilde{\Sigma}$ , $g\in Stab_{H_{\mu}}(\tilde{\Sigma})$ $g(\Delta)\cap\Delta=\emptyset$ .
Area$(\Delta)\leq Area(\Sigma)$ , $k_{0}>0$ . , $k_{0}>0$ $\mu\in \mathcal{M}_{0,4}$
.
3.5 $p=0$
$p\in P_{p=0}$ . $P_{p=0}$ $\overline{\mathcal{M}}_{1,1}$ , $P_{r=0}$ $P_{q=0}$
, $(Th\infty rem$
$3.10)$ .




$\Gamma$ . $E(g)$ $g$ isometric sphere , $S^{3}\backslash I(g)$ $\infty$
. Ford$(\Gamma)$ $\Gamma$ Ford domain .
Theorem 3.10. $p\in P_{p=0}$ . $P\in\overline{\mathcal{M}}_{1,1}$ , $n\in \mathbb{Z}$
radi $(I(A_{p}^{\mathfrak{n}}))\leq 1$ . radi $(I(A_{p}^{n}))=1$ $[A_{p}^{n}, B]$
pambolic .
Pmof. $P\in P_{p=0}$ $A_{p}$ $P_{x=0}$ , $n$ $I(A_{p}^{\mathfrak{n}})$




$\{(x, y, z)\in \mathbb{R}^{3}||x|\geq 1\}$ . Poincar\’e Ford$((A_{p}))\cap\{(x, y, z)\in$
$\mathbb{R}^{3}||x|\leq 1\}$ $G_{p}=(A_{p},$ $B\rangle$ $G_{p}$ discrete .
, $n$ radi $(I(A_{p}^{n}))>1$ , Lemma 311 $[A_{p}^{\mathfrak{n}}, B]$ $eUiptic$
. order non-discrete , $G_{p}$ free group
. $p\not\in\overline{\mathcal{M}}_{1,1}$ .
radi $(I(A_{p}^{n}))=1\Leftrightarrow[A_{p}^{n}, B]$ : parabolic, lemma .
Lemma 3.11. $f\in Conf(S^{3})$ $loXodmmiC$ $f(\infty)\neq\infty$ $\hat{P}_{x=0}$
. $B(x)=x+(2,0,0)$ . $[f, B]$ loxodromic, parabolic without
rotation, elliptic radi $(I(f))<1,$ $=1,$ $>1$ .
Pmof. $f^{-1}(\infty)$ $f\langle\infty$) $=0$ . $P_{x=0}$
$f^{-1}(\infty)=0$ . $u=f(\infty)$ . $I(f)$ $0,$ $I(f^{-1})$
$u$ . $e_{1}=(1,0,0)$ , $P\in O(3)\backslash SO(3)$ s.t. $P(e_{1})=e_{1}$
$f(x)=PJ_{I(f)}(x)+u$ . $P_{x=0}\cong \mathbb{C}$ $f\in Conf(S^{3})$
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$f(\tau)=\lambda/\tau+\mu$ Conf $(S^{2})$ Poincar\’e extension .
$r=radiI(f)$ .
$r=1$ ( 5 ). , $S_{1}:=B(I(f^{-1}))$ $[f, B]=$
$fBf^{-1}B^{-1}$ $u+ \frac{3}{4}e_{1}$ $\frac{1}{4}$ $S_{2}$ . $S_{1}$ $B^{-1}$ $I(f^{-1})$
, $f^{-1}$ $I(f)$ , $B$ $B(I(f))$ , $f$ $S_{2}$ . $S_{1}$ $S_{2}$ $u+e_{1}$
, $[f, B]$ $u+e_{1}$ . , $[f, B]$ id
, $[f, B]$ parabolic without rotation .
$r<1$ $S_{1}$ $S_{2}$ $[f, B]$ loxodromic , $r>1$
$[f, B]$ $S_{1}\cap S_{2}$ elliptic . $\square$
5: Lemma 311 $r=1$ . z. .
$P_{x=0}$ $P_{p=0}$ $\mathbb{C}$ :
$P_{x=0}\ni x=(0,y,z)$ $rightarrow$ $\tau=y+iz\in \mathbb{C}$ ,
$P_{p=0}\ni p=(0,q,r)$ $rightarrow$ $\mu=q+ir\in \mathbb{C}$ .




, $I(A_{\mu}^{n})$ $\cap*1$ $-0_{\hslash}4$ .
$(\begin{array}{ll}a_{n+l} b_{n+l}c_{n+l} d_{n+l}\end{array})=(\begin{array}{ll}\mu 1-l 0\end{array})(\begin{array}{ll}a_{n} b_{\mathfrak{n}}c_{n} d_{n}\end{array})=(\begin{array}{ll}\mu a_{n}-c_{n} \mu b_{n}-d_{n}a_{n} b_{\mathfrak{n}}\end{array})$
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$a_{n+1}=\mu a_{n}-c_{n},$ $c_{n+1}=a_{n}$ .
$c_{1}=1,$ $c_{2}=\mu,$ $c_{n+2}=\mu c_{n+1}-c_{n}(n\in N)$
. $=c_{n}(\mu)$ $\mu$ monic $(n-1)$- .
$c_{3}$ $=$ $\mu^{2}-1$ ,
$c_{4}$ $=$ $\mu^{3}-2\mu$ ,
$c_{6}$ $=$ $\mu^{4}-3\mu^{2}+1$ , $\cdot$ ..
. $Th\infty rem3.10$
$\overline{\mathcal{M}}_{1,1}\cap P_{p=0}=\{\mu\in \mathbb{C}||c_{n}(\mu)|\geq 1(\forall n\in \mathbb{Z})\}$
. $P_{p-0}$ $\mathbb{C}$ . 6, 7
. 10 $G_{p}$ hmit set $\Lambda(G_{p})$ .
6: $n=2,3,4,10$ $|c_{n}(\mu)|=1$ . $n=10$ .
7: $|c_{n}(\mu)|\leq 1$ $2\leq n\leq 20$ .
.
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8: $\overline{\mathcal{M}}_{1,1}$ $P_{p=0},$ $P_{q}\triangleleft {}_{-}P_{r=0}$ .
9: ( ) $\overline{\mathcal{M}}_{1,1}$ . non-discrete .
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$(p.q, r)_{-}-(0, 2 0)$ $(p, q, r)=(- 0.1,1.8,0.1)$
$\gamma$
$(p, q, r)=(0, l. 9,0.04)$ $(p, q, r)=(0.2,1,0.5)$
$(p, q, r)=(- O.2,0.3,0.8)$ $(p, q, r)=(O, 0, 1)$
10: $\Lambda(G_{p})$ . l-imit set $z$
.
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4 Appendix (torsion )
$p=(p, 0,0),$ $p>2$ 6 ( 11 )
$\mathcal{D}_{p}=\{x=(x, y,z)\in \mathbb{R}^{3}||x|\leq 1/\sqrt{2},$ $|z|\leq 1/\sqrt{2},$ $|x|\geq 1,$ $|x-p|\geq 1\}$ (2)
, Conf$(S^{3})$
$K_{p}=\langle A_{p}, B, C\rangle$ ; $A_{p}(x)=\hat{J}J(x)+p,$ $B(x)=x+(\sqrt{2},0,0),$ $C(x)=x+(0,0, \sqrt{2})$ (3)
. $K_{p}$ Conf$(S^{3})$ . ,
$\omega ne$ angle $\pi(=2\pi/2)$ 1 $\Sigma_{1,0;2}$ Conf$(S^{3})$
. orbifold $\Sigma_{1,0_{j}2}$ $\pi_{1}(\Sigma_{1,0;2})$ $\langle a, b|[a, b]^{2}=id\rangle$ .
11: $\mathcal{D}$ ($p=4$ )
Theorem 4.1 (groups of (1, $0;2)- type$). $\rho$ : $\pi_{1}(\Sigma_{1,0;2})=\langle a,$ $b|[a, b]^{2}=id$) $arrow Conf(S^{3})$
, $\rho(b)$ pambolic without rotation . $P=$
$(p, q, r)\in \mathbb{R}^{3}$ , $\rho$ $\rho_{p}$ : $\pi_{1}(\Sigma_{1,0;2})arrow Conf(S^{3})$ :
$\rho_{p}(a)=A_{p},$ $\rho_{p}(b)=B$ ; $A_{p}(x)=\hat{J}J(x)+p,$ $B(x)=x+(\sqrt{2},0,0)$ .
$p=(p, q,r)\in \mathbb{R}^{3}$ $P$- $\pi$ .
Prvof $Th\infty rem3.1$ . , $A=\rho(a),$ $B=\rho(b)$ Fix$(A)\cap Fix(B)=$
$\emptyset$ , . Fix$(A)\cap Fix(B)\neq\emptyset$ .
$\infty\in Fix(A)\cap Fix(B)$ , Lemma 2.1 $A(x)=\lambda P(x)+u,$ $B(x)=x+v$
. $[A, B](x)=x+\lambda P(v)-v$ . $[A, B]$ parabolic without
rotation , $[A, B](\infty)=\infty$ . $B$ $[A, B]$ ,
($A,$ $B\rangle$ ($a,$ $b|[a, b]^{2}=id\rangle$ .
$Th\infty rem3.1$ , $A^{-1}B^{-1}AB$ $PSL_{2}(\mathbb{C})$
$(\begin{array}{lll}1 \mu -\mu 1- \mu^{2}\end{array})$
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, $[A, B]^{2}=id$ $\mu=\sqrt{2}$ . .
(3) $K_{p}=\langle A_{p}, B, C\rangle\subset Conf(S^{3})$ , $B,$ $C$ parabolic
without rotaiton , $\langle A_{p}, B\rangle$ $\langle A_{p}, C\rangle$ $(1, 0; 2)$-tyPe , $\langle A_{p}, BC\rangle$ $(1, 1)-$
tyPe . Theorem41
:
Theorem 4.2. $g=\langle a, b, c|[a, b]^{2}=[a, c]^{2}=[b, c]=id\rangle$ Conf$(S^{3})$
$\psi$ : $garrow Conf(S^{3})$ $\psi(b),$ $\psi(c),$ $\psi([a, bc])$ pammbolic udthout mtation .
$p\in \mathbb{R}^{3}$ , $\psi$ $\psi_{p}$ : $\mathfrak{g}arrow Conf(S^{3})$ :
$\psi_{p}(a)=A_{p},$ $\psi_{p}(b)=B,$ $\psi_{p}(c)=C$ ;
$A_{p}(x)=\hat{J}J(x)+p,$ $B(x)=x+(\sqrt{2},0,0),$ $C(x)=x+(O,0, \sqrt{2})$ .
Proof. $\mathfrak{g}$ $\langle a, b|[a, b]^{2}=id\rangle$ , $Th\infty rem4.1$ $p\in \mathbb{R}^{3}$
$\psi(a)=A_{p},$ $\psi(b)=B$ . $C=\psi(c)$ $B$ parabolic rotation
$C(\infty)=\infty$ . $A_{p}$ isometric sphere 1 $Th\infty rem$
4.1 $Th\infty rem3.3$ $C$ , $BC$ 2 .
$B$ $C$ . , $P$ .
:
$\mathcal{N}=$ {$p=(p,q,$ $r)\in \mathbb{R}^{3}|\psi_{p}$ : faithful, discrete}.
Poincar\’e :
Lemma 4.3. $N\supset\{p=(p, q,r)\in \mathbb{R}^{3}||p|\geq 2\}$ .
$K_{p}$ $N$ , $K_{p}$ $\langle A_{p}, B\rangle,$ $\langle A_{p}, C\rangle,$ $\langle A_{p}, BC\rangle$ Conf$(S^{2})$
. . , $\mathcal{M}_{1,1}$
, $\mu\in \mathbb{C}$ $\rho_{\mu}$ : $\pi_{1}(\Sigma_{1,0;2})=\langle a, b|[a, b]^{2}=id\ranglearrow Conf(S^{2})$ $\rho_{\mu}(a)=A_{\mu},$ $\rho_{\mu}(b)=B$,
$A_{\mu}(\tau)=1/\tau+\mu,$ $B(\tau)=\tau+\sqrt{2}$
$\mathcal{M}_{1,0;2}=$ { $\mu\in \mathbb{C}|\rho_{\mu}$ : discrete, faithful}
. $\mathcal{M}_{1,0;2}\subset P_{r=0}\subset \mathbb{R}^{3}$ , $q$- $R_{E,2}(\mathcal{M}_{1,0;2})$ .
$\mathcal{M}_{1,1}\subset P_{r=0}\subset \mathbb{R}^{3}$ $q$- $\frac{\pi}{4}$ $R_{l}\pi(\mathcal{M}_{1,1})$ . , $\mathcal{N}$
$(0, \sqrt{2}m, \sqrt{2}n)$ , :
Conjecture 4.4.
$\mathcal{N}\supset\bigcup_{m1n\in Z}(0, \sqrt{2}m, \sqrt{2}n)+(\mathcal{M}_{1,0;2}\cup R_{\pi/2}(\mathcal{M}_{1,0;2})\cup I/4(\mathcal{M}_{1,1}))$.
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$K_{p}$ $\Lambda(K_{p})$ . , $K_{p}$ $\Omega(K_{p})$ $\mathcal{D}_{p}$
, . $\Lambda(K_{p})$ . $A_{p}^{-1}BA_{p}=$
$JBJ,$ $A_{p}^{-1}CA_{p}=JCJ$
$L:=\langle B, C, JBJ, JCJ\rangle\subset K_{p}$
. $L\subset Conf(S^{3})$ $\hat{P}_{y=0}$ 9 $\hat{P}_{p=0}\cong\hat{\mathbb{C}}$ ,
Conf$(S^{2})$ $L’$ $:=\langle B, C,\overline{B},\overline{C}\rangle$ Poincar\’e extension :
$B(r)=\tau+\sqrt{2}$ , $C(\tau)=\tau+i\sqrt{2}$ , $\overline{B}(\tau)=\frac{\tau}{\sqrt{2}\tau+1}$ , $\overline{C}(\tau)=\frac{\tau}{i\sqrt{2}\tau+1}$ .
$L’\subset Conf(S^{2})$ , $\hat{\mathbb{C}}$ 8 $(\subset H^{3})$
, $\Lambda(L)=\hat{P}_{y=0}$ . $\Lambda(L)$ ($y<0$ )
$(K_{p}, L)$-invariant . $\Lambda(K_{p})$ $\Lambda(L)$
( 13 ).
12: $N$ ( ) : $\mathcal{N}$ parabolic word
, pleated ray . quaternion mlgebra parabolic
element (cf. Kido [7]) . $0\leq p,q\leq\sqrt{2}$ .
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